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Two Standard Oil tankers collided under the Golden Gate Bridge causing a loss of 
approximately 20.000 gallons of Bunker C oil which spread over an area from 
Pacifica on the south to Bolinas on the north. as well as in San Francisco Bay. 
Great effort was made in cleanup activities by volunteer groups as well as t~ose 
hired by Standard Oil. A complete report is being prepared. 
A preliminary tally of more than 40,000 partyboat logs for 1970 shows that a re­
cord 873,000 anglers landed 5.627,000 fish. 6.4 fish per trip. It was an out­
standing year for rockfish, 2.6 million landed. a new record by a half-milliol1 
fish. Landing operators were not particularly happy about 1970 fishing success 
although angler counts set a new record. 
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1. WILDLIFE PROTECTION 
A. Canneries 
Anchovies for reduction purposes continue to be landed in large amounts at 
southern California plants. At present it appears that about 76,000 tons 
will have been landed by the January 31 closure. Fishing will resume on 
Harch 1. 
There has been heavy landings of squid this period at Hueneme and San Pedro, 
Hackerel landings are light. 
Tuna canneries plagued by the mercury problem are not presently process­
ing the larger fish but are putting them into cold storage. 
The first tuna landing of this season was made at StarKist on Terminal 
Island on January 26, 1971. 
B. Market Fish 
Landings of market fish are about normal for this period in southern 
California. Trawl fishing in northern California dropped off due to 
rough weather. Commercial crab fishermen at Bodega Bay and Noyo sus­
pended operations in support of the Eureka and Crescent City fishermen who 
are still tied up due to a price dispute. 
Drag boat operations in San Luis Obispo area are having good success on 
halibut in the 6~8 pound range. 
C. Sportfish 
Sport fishing effort is down in northern California due to weather and in 
southern California effort is low, although some kelp bass were taken. 
A heavy run of bonito at Long Beach has caused some overlimit problems, 
also some of these fish are being discarded causing a litter problem. 
Minus tides throughout the State brought out large numbers of clam and 
abalone fishermen. Heavy surf conditions, however, limited abalone activity. 
There was an increase in crab sport fishing in the Eureka area because of 
the lack of fresh market crabs due to the price war. 
D. Weather 
Rain, wind and heavy seas slowed activities throughout the State. 
E. Law Enforcement 
The larger patrol boats in southern California continued patrol of the commercial 
anchovy fishing area. Patrol in northern California was hampered by 
rough weather. Patrol of the abalone fleet at Catalina resulted in a num­
ber of citations being issued for fishing in waters less than 20 feet 
deep. Wardens using scuba gear were utilized in this effort. A number of 
illegal lobster traps were also destroyed by divers. Several citations 
were issued for commercial lobster violations. 
Heavy patrols were necessary on clam and abalone beaches due to very low 
tides. Numerous citations resulted. 
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F. Pollution 
Two Standard Oil tankers collided under the Colden Gate Bridge causing a 
loss of approximately 20,000 gallons of Bunker Coil \lhich spread over an 
area from Pacifica on the south to Bolinas on the north, as well as in 
San Francisco Bay. This resulted in the usual loss of bird life. Great 
effort was made in cleanup ac+:ivities by volunteer groups as well as 
those hired by Standard Oil. A complete report is being prepared by 
Captain Putman, the Department's On-Scene Commander. 
In addition to the above, there were 14 merchantship spills involving 
1,032 barrels of oil; 9 Navy spills with 11 barrels; 13 industry spills 
with a total of 350 barrels; plus two chemical discharges into the Ven­
tura River. There were 11 prosecutions for pollution this period. 
G. Miscellaneous 
Wardens responding to an emergency rescue involving a capsized skiff at 
the Ventura Harina were unsuccessful in r~viving the two drowning victims. 
One warden's car was damaged while parked by a hit and run vehicle. 
2. BOTTOHFISH 
A. Fishery 
Flatfish: Inclement weather limited trawling in early January. Northern 
California fishermen made good catches of petrale and Dover sole from 
depths between 150 and 220 fathoms in the Eel River Canyon and off Point 
Arena. Trawl landings were light at San Francisco, 110nterey, and Santa 
Barbara where English sole was the leading species in landings. t10derate 
catches of sanqsole and starry flounder were landed at Avila. 
Roundfish: Rockfish landings decreased from those of previous months at 
all ports. At Eureka, channel rockfish caught with Dover sole comprised 
most of the roundfish catch. Line caught sablefish formed most of the 
roundfish landed at ~~nterey. 
B. Research 
Flatfish: Logbook and ticket data was processed for December landings. 
Sampling of flatfish landings for age and size composition was accomplished 
at major ports. Ages were determined for part of the backlog of samples 
of flatfish otoliths and interopercula. 
Documents evolving from the December 1970 V.S.-Soviet scientific meeting 
on the trawl fishery of the northeastern Pacific were reviewed. Soviet 
trawl catches off California in 1969 totaled 30 million pounds. Their 
catches of hake, rockfish, and other species were 20,584,350, 842,157 
and 8,730,216 pounds, respectively. Total catch in 1969 was similar to 
the 32 million po~nds they took in 1968 but considerably less than the 
138 million pounds they caught in 1967. 
Of interest is the proposed cooperat~ve research on sablefish by the two 
countries which suggests that the Soviets are considering sablefish fish­
ing in the near future. 
Roundfish: Analyses continued qf data from R. V. NAUTILUS roundfish 
cruises in the Monterey area. A cruise report for 8 cruises in 1970 was 
completed. 
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3. SHELLFISH 
A. Fishery 
Crab: San Francisco area landings totaled slightly over 404~000 pounds 
through December. Price to the fishermen remains at 30 cents per pound. 
Most of the catches are coming from deep water (40-50 fathoms). 
As of January 28, a price dispute between dealers and fishermen had not 
been settled, and northern California crabbers had yet to put their gear 
in the water for the first time. Fishermen were asking 30 cents per 
pound, but the combination of large 1970 inventories on hand and cheaper 
Oregon and Washington crabs is working against them. Dealers will not 
even make a counter offer for token deliveries, and some individuals on 
both sides feel that this situation could continue until ~1arch or April. 
About 452,000 pounds were landed in Fort Bragg in December. 
Shrimp: Ocean shrimp season closed. Samples of bay shrimp were obtained 
from shrimp boats fishing San Pablo and south San Francisco Bay near Alviso~ 
Catches have been light and most of the success has been in the vicinity 
of Coyote Slough near Alviso. 
Oysters: A shipment of 1,000 strings of giant Pacific oyster seed equiva­
lent to 250 standard cases was inspected for pests at Tomales Bay Oyster 
Company. This seed was trucked from Liberty Bay, Washington to Tomales 
Bay. It had been transferred from Pendrell Sound, Canada during the 
first part of December. 
Production of oysters remains good at Tomales Bay, Drakes Estero and 
Morro Bay. 
Eureka Oyster Farms report they are turning out about 500 gallons per 
week with 2 days of harvesting. The condition is good and improving 
steadily. They feel that the noticeable drop in sales is due to the 
recent furor over mercury. 
Coast Oyster Company at Eureka is harvesting five days a week and trans­
planting. Condition is good and the market is fair for this time of year, 
B. Research 
Crab: Trap sampling from commercial fishing boats continued in the central 
California area. During December the sampled catch of 1,315 crabs was 
composed of 84 percent legal males, 13 percent sub-legal males and 3 per­
cent females. The average legal crab catch was 5.7 crabs per trap with 
an average size of 179 rom. Ninety-one percent of the legal males were 
hard, 8 percent filling and 1 percent soft. The areas sampled were the 
Farallon Islands, at a depth of 32-38 fathoms; Pt. Reyes, 27-39 fathoms; 
Pt. Reyes Beach, 17-20 fathoms; Russian River, 21 fathoms. 
The growth studies conducted at Pt. l~late near Richmond continued. This 
month 22 crabs with an average size of 107.2 rom were caught. 
Arrangements have been made with Bottomfish personnel to spend a few days 
trawling for crabs aboard the N. B. SCOFIELD during their upco~ing cruise 
in the Eureka area during February. 
A sample of tanner crabs caught in 380 fathoms off Big Lagoon was brought 
in by one of the trawlers. Seventy-three percent of the crabs were males; 
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25 percent of the females were gravid. Age composition appeared to 
consist of two year classes. 
Shrimp: Bay shrimp sampling was conducted aboard the commercial vessel 
SHRI}~ QUEEN off China Camp in San Pablo Bay. A sample from each tow 
was obtained. The shrimp were sexed, measured and weighed. It was 
noted that more males are entering the catches compared to previous 
months and there is noticeable growth. 
Approximately 46.5 percent of the females were egg bearing. Heads-on 
counts per pound averaged 285 with a range of 259 to 363. 
The 1970 Annual Shrimp Report for Area A was completed. Total catch 
from Area A was 3,777,750 pounds. Average count per pound for the 
season was 113, and the average catch per hour was 764 pounds. 
An analysis of the market sampling data indicates that the greatest 
amount of variation in age composition of samples occurs between boats 
on any given sampling day. The 1971 sampline program will be set up 
to take this result into account. 
The bid of a local trap maker for construction of 23 prawn traps has 
been submitted to Sacramento. The traps will be used on the Harch-April 
spot prawn cruise of the N. B. SCOFIELD. 
Oysters: Oyster seed counts were made in the giant Pacific oyster seed 
which came from Liberty Bay, Washington, December 30. 
Random samples of 160 cultch gave an average count of 4.7 seed per cultch 
with a range of 0 to 39. A total of 47 percent of the cultch had 0-1 
per shell. These samples compare with the early shipment to Horro Bay 
in December and are rather low compared to other year shipments from 
Washington State and also Japan. 
4. SHELLFISH LAI;.ORATORY OPERATIONS (Bartlett Project H64R6) 
Market crab larvae (zoeae) began hatching early in the month and some of 
these have ?rogressed to the second instar stage. }lortality has been 
rather high as we are not yet prepared to handle large batches. 
The Japanese scallops are exhibiting shell growth. We installed a 
frigid unit in the holdj,ng tank containing these scallops in order to 
maintain a temperature of about 6 degrees centigrade to condition them 
for spawning. 
Construction work continued in the forage culture room where fluorescent 
light fixtures were installed to facilitate algal blooms, and systems 
were fabricated to hatch and maintain brine shrimp. 
A large sample of 15 year old Pacific oysters was received from Humboldt 
Bay. These will be used in our study to develop disease resistant strains. 
5. ABALONE 
A third fish collection was made at Diablo Canyon to document those fishes 
typical to the area during the winter months. Eight Department divers 
using "Chem-fish Collector" occupied the same three stations previously 
sampled in May and September, 1970. 
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Project personnel spent two days at Vetrans Fishery in Santa Barbara. 
About 100 dozen abalone were weighed and measured to help in determining 
new conversion factors for commercial landings. 
One day was spent in Sacramento with Headquarter personnel discussing 
the economic study of the commercial abalone fishery. 
6. OYSTER DISEASE AND MORTALITY STUDY (N.}I.F.S. Contract) 
Routine monitoring of experimental stocks of Pacific oysters continued 
during January. Losses in all areas were negligible. 
Much of the month was spent in preparing year end reports and proposals 
for the coming fiscal year. Additional oysters were taken to the Harine 
Culture Laboratory to be used as spawning stock. These oysters were re­
moved from the beds in Humboldt Bay and their exact age is unknown although 
they are believed to have been planted there prior to 1960. It is hoped 
to test the survival of their progeny against cOIT~ercial stocks being 
grown in Humboldt Bay. 
The processing and examination of oyster tissue continues. 
The project is on schedule. 
7. SEA OTTER 
Development of a standardized format for dealing with dead sea otter re­
coveries was finalized with Dr. Victor l1orejohn of Hoss Landing Harine 
Laboratories during the month. A form resulted which will include a 
variety of information such as recovery and necropsy data, pesticide and 
heavy metal samples, and condition of pelts and skeletal materials for 
scientific study and museum use. 
A sea otter census flight canceled twice during January due to bad weather 
and mechanical difficulties was rescheduled for January 26-27. 
An over-the-kelp sea otter net was designed and underwent initial field 
trials during the month. This technique shows promise if some technical 
difficulties can be worked out. 
Effects of considerable sea otter foraging are evident from measured 
underwater transects surveyed off Cannery Row. Abalone and clam shell 
debris is abundant and many large barnacles, Balanus nubiZis, show evidence 
of being recently broken open. 
8, PELAGIC FISH 
A, Fishery 
Landings in tons January January 1 - January 31 
Species 1971* 1970 1971* 1970 10 yr. mean 
1960-1.969 
Anchovy 14,227 11,720 14,227 11,720 1,758 
Hackerel, Jack 1,128 683 1,128 683 2,383 
Mackerel, Pacific -0­ 3 -0­ 3 636 
Sardines -0­ 5 -O­ S 297 
Squid 1,200 1,388 1,200 1,388 878 
TOTAL 16,555 13,799 16,555 13,799 5,952 
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* Estimated. Accumulated landings are revised monthly. 
B. Fishery Research and Honitoring 
Anchovy: Anchovy landings were high throughout the month. Cannery im­
posed catch limits, in effect several days this month, effectively limited 
total landings. Major catch localities continued to be the Santa HoniCiil 
Bay area and the San Pedro Channel. This season§ catch continues to 
run well ahead of last season. 
Jack Hackerel: With the exception of two nights, (January 18 and 25) 
when a total of 650 tons were landed, jack mackerel fishing was slow. 
On the two good nights, effort was limited to San Clemente Islan~ and 
Cortes Bank. Fishing effort during the rest of the month was concentrated 
at Catalina Island and off Santa Honica Bay. 
Pac~i-ic Mackerel: No landings due to the moratoriwn. 
Sardines: No landings were reported this month. 
C. Biological Studies 
Plans are being formulated for a study of the sardine fishery in the San 
Diego area which will include an evaluation of San Diego Bay as a sar­
dine spawning and nursery area. 
Live Bait: Fishing has been average to good for this time of the year from 
Port Hueneme to San Diego. Due to the slow sportfishing season and a 
low demand, the bait fishermen have had no problem in meeting their 
commitments. The Port Hueneme bait hauler has fished an average of one 
day per week taking all the fish he needed in the daylight hours. Long 
Beach-Los Angeles Harbor bait demands have sustained an effort of one 
boat operating three to four nights a week, while one boat at an average 
of two to three nights a week has met the Newport Beach requirement. 
The San Diego haulers report bait to have been plentiful throughout the 
month with no reported sardine landings. 
D. Fisheries Resources Sea Survey (Bartlett M63R) 
Sea Survey: The first cruise of 1971 was cancelled due to a long delay in 
completing shipyard work on the ALASKA. The next cruise which starts 
February 1, will depart on schedule. 
Data reports for 1968 and 1969 have not yet been received from Scripps 
printing facility, but were nearly complete at month's end. The program 
to screen our sea survey data was completed and applied to 1970 data. 
This data is now ready for compilation into a published report. 
Our electronic bathythermograph was overhauled and modified to eliminate 
chronic malfunctions. A small radar was installed on the ALASKA as a 
back-up for the main set. 
Personnel were occupied completing cruise reports, identifying fishes, 
computer programming, and planning the next cruise. vJilliam Yost went 
to Sacramento for a week of computer programming training. ltobert Lea 
and John Sunada attended the American Fisheries Society meeting in 
Sacramento January 29, and 30. 
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Sea Survey Data Analysis: During the month work continued on various m.;in~­
scripts. The article by Eric Knaggs on gear improvements by the southern 
California wetfish fleet will be submitted to Fishery Industrial Research • 
.A manuscript in which the potential catch of the southern California wet­
fish fleet is estimated was completed and sent out for review. It will 
appear in the next CalCOFI report covering the annual conference. 
Eric Knaggs attended a week-long basic computer course at Sacramento. 
9. BIG GANE FISH 
A, Albacore 
Research 
Life History: Age and growth -- considerable time was spent in processing 
and reading the albacore scales collected during the 1970 season. This 
i.s part of a basic program~ which continually monitors and evaluates 
the age composition of the California albacore migration. 
Population Dynamics: Fishennen's logbooks for 1970 were evaluated and 
edited in preparation for computer processing. The computer programs 
summarize the catch~ effort~ and catch/effort by one degree squares of 
latitude and longitude by month. Among other things, this provides us 
with an index of migration size, for each season. 
Fishery: No action. 
B. Bluefin Tuna 
Research 
Life History: Age and growth -- work continued on the processing of blue­
fin scales obtained during the past fishing season. When processing is 
completed, we will be able to assess the age composition of the 1970 
bluefin migration. 
Population Dynamics: Computer program BLUEFF has been designed and tested. 
BLUEFF will be used in the determination of possible relationships between 
catch/effort and vessel gross tonnage, just as soon as the 1957-70 data 
have been put on tape. 
Fishery 
~port and Commercial: No action. 
Warden Art Bryarly, picked up a blue dart tag from an imported bluefin at 
Van Camps. The bluefin apparently had been tagged and released by Australian 
biologists. We are now corresponding with them. 
C, Pacific Bonito 
Research 
Life History: Migration -- seventy-two bonito were tagged and released in 
King Harbor and San Pedro Bay; 13 additional tags have been recovered bringing 
the total to 90 recovered from tagged fish released since August 1970. 
- 10 ­
N-::>ne appeared to have traveled unusually long distances while at liberty. 
Several bonito have been tagged Dpportunely by the personnel stationed in 
central California. A tag from one of these fish was recovered this 
month off Ventura, California. 
A computer program for efficiently handling bonito tagging information 
was designed and tested on data obtained during the 1968 and 1969 fishing 
seasons. 
Fishery 
Sport: Southern California landing operators reported small but consistent 
bonito catches. 
Commercial: Sporadic purse seining netted 43 tons of bonito ranging between 
5 and 7 pounds, this month. 
D. Billfishes 
Swordfish flesh were found to contain what appears to be unhealthy quanti­
ties of mercury. As a result, a lot of fish were taken off the market 
until they can be tested. 
10. SPORTFISH 
A. Partyboat 
Research: A fishing trip, sponsored by the Long Beach Casting Club, 
produced 86 spotted bass for tagging. Two giant sea bass, 17- and 25­
inch specimens provided by Art's Landing, Balboa, were also tagged. Pre­
liminary design of IBM reports summarizing catch and effort of partyboat 
skin diving activity over a six-year period has been completed. }10re 
data were compiled on California halibut for headquarters relative to the 
Department's proposed legis la tionon this species. 
Fishery: A preliminary tally of more than 40,000 partyboat logs for 1970 
shows that a record 873,000 anglers landed 5,627,000 fish, 6.4 fish per 
trip. It was an outstanding year for rockfish, 2.6 million landed, a new 
record by a half--million fish. Landing operators were not particularly 
happy about 1970 fishing success although angler counts set a new record. 
A comparison of the catch of key species compared to 1969 and record years 
follows: 
Through December 1970 1969 Record Year 
Rockfish 2,671,983 1,956,378 (1970) 
Kelp, sand bass 932,149 1,243,981 1,317,963 (1968) 
Bonito 651,898 1,125,633 1,298,804 (1964) 
Barracuda 373,891 356,224 1,195,585 (1959) 
Salmon 98,259 III ,227 128,978 (1955) 
Yellowtail 97,376 78,054 457,350 (1959) 
California halibut 29,937 27,588 143,462 (1948) 
Striped bass 15,033 20,087 Not available 
Sturgeon 1,293 1,951 2,258 (1967) 
B. Central California Marine Sportfish Survey
 
Sport skiff and partyboat sampling was conducted at Honterey.
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Three dives were made in the Hopkins llarine Study area collecting tagged 
fish and releasing newly tagged lingcod. 
Most of the time was spent compiling and analyzing data, 
Miller discussed the Santa Cruz Harbor dredging problem with Phil Swartzell 
of MRR and Dr. Arnall of Moss Landing Harine Laboratories on January 11 
and attended a WIN program orientation meeting at Salinas on January 14. 
11. INSHORE FISHERIES HABITAT EVALUATION AND HONITORING 
Two general environmental survey dives were conducted, one at Horseshoe 
Kel.p and the other at the Long Beach breakwater. The divers collected 
eight species of sea hares (opisthobranchs) along the Long Beach breakwater. 
Project personnel were sent to San Francisco inorder to observe and docu­
Ulent the extent of the oil spill and its apparent effect upon the marine 
environment. Six stations were established from Duxbury Reef to Sausalito. 
The intertidal and splash zones were examined thoroughly. An inhouse 
rep-rt will be written next month concerning our findings. 
Project personnel attended the American Fisheries Society meeting in 
Sacramento. 
ENVIRON}lliNTAL AND BEHAVIORAL STUDIES 
Several dives were made at the Horseshoe Kelp area off Long Beach. Large 
beds of brown algae (Pterygophora caZifornica) were found but the extent 
of their coverage of the area is unknown. Very few sport fish of any size 
were observed. 
We assisted the Diablo Canyon Contract Study by participating in a fish 
collection at Diablo Cove. 
Dives were made on the inside of the Long Beach breakwater to test new 
equipment and make a general survey of the area. We noted that this rocky 
habitat supports a rich community of both fish and invertebrates. 
Several days were lost during the month due to illness and "2" time. 
12" SPECIAL PROJECTS 
A, Southern California 
January showed an upsurge in Army Corps of Engineers' Permits and much 
time was devoted to evaluation of the impact on the marine environment 
of the various projects proposed. 
Meetings were held with Corps personnel to discuss a proposed small boat 
harbor at Paradise Cove, and the impact of spoils disposal from dredging 
at Ventura Harbor. 
An all day meeting and field trip with the Environmental Section was 
attended. 
B, Northern California 
This program was reactivated this month by the appointment of Phillip G. 
Swartzell as Project Leader. }lr. J. A. Aplin retired from the position 
last September. 
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Work in the last two weeks of January has been devoted primarily to the 
major oil spill which occurred in San Francisco Bay January 18. Two 
cruises were made using the patrol vessel TUNA to collect samples from the 
bottom of San Francisco Bay and from the Gulf of the Farallones. Prepara-
tion is being made for an onfoot inspection of the shoreline from Point 
Reyes to Pigeon Point by IfRR and Region 3 personnel working with people 
from other State and the Federal Environmental Protection Agency. 
Early in the month background information was gathered for formulation 
of the Department's recommendations regarding enlargement of Santa Cruz 
small craft harbor. A public meeting of the San Francisco Bay Conserva-
tion and Development Commission was attended and the project participated 
in the Army Corps of Engineers discussion of ecological implications of 
dredge and fill operations in San Francisco Bay. 
Preliminary evaluation of a proposed fishing pi.er at Richmond was started 
and work on HRR's contribution to the Humboldt Bay Plan was renewed. 
Several hours were spent compiling data from past Gulf of the Farallones 
Oceanography cruises by R/V NAUTILUS. 
C. Water Quality and Pollution 
Fish Harbor, Terminal Island fish die-off 
Several thousand anchovies and topsmelt died in Fish Harbor due to low 
dissolved oxygen during the report periods. The source of pollutant was 
not determined. This die-off followed a period of full production at 
the anchovy reduction plants. 
Siltation in Upper Newport Bay 
Land development in the area has increased siltation to Upper Newport Bay. 
Recommendations for waste discharge requirements on the continuing problem 
were requested at the Regional Water Quality Control Board. 
13. ~1ARINE FISHERIES STATISTICS 
A. Source Documents 
Editing was completed on September trawler logs and market receipts, 
December cannery receipts, and December sport catch logs. 
As of January 31, 1971 10 months into the 1970-71 license year, 4,305 
vessels registered for commercial fishing and 8,704 licenses were issued. 
No comparable data is available for the 1969-70 period except season 
totals - 4,848 boats and 9,989 fishermen. 
B. Machine Processing 
We keypunched, tabulated and/or sorted various routine and special reports 
including cannery and processor reports, sea survey data, striped bass 
creel census data, anchovy sampling data, 1959 trawler reports, test deck, etc 
Summation of 1970 marine fishing activities was begun with the completion 
of the annual kelp and market crab reports. 
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C. Information 
The following reports were decoded and distributed: December cannery 
check, December processors report, December marine sport catch series, 
December anchovy, December tuna letter, September statistical and the 
annual kelp and market crab reports. 
Special reports included total fish landings Santa Barbara area through 
August 1970 for Keith Dalton, newspaper reporter; swordfish data for U.S. 
Food and Drug Administration; total fish landings 1969 through August 1970 
for William Reinshaugen Pacific Bio-Marine Co.; list of boats that may 
fish off Mexico for National Marine Fisheries Service; squid landings 
1965-1969 for James Hardwick; shellfish cultivators list for Walt Dahl-
strom and a list of abalone processors for the Arcadia Chamber of Commerce. 
Routine delinquent lists were prepared and distributed and master list 
changes were noted for headquarters Sacramento. 
Mr. C. B. Scott, Union Oil Co., asked for fish population estimates for 
the Santa Barbara channel. He was given catch by block area for 1968 and 
1969 as the best available information. 
Operations and procedures of the Marine Fisheries Statistical Unit were 
explained to ~1r. Huang Hsien-Chin, Taiwan Fisheries Bureau Taipei, Taiwan. 
D. Fishery Surveillance: 
Field trips were made to San Diego, Avila, and Morro Bay to clear up 
some fairly routine landing receipt matters. Several dealers in fresh 
fish markets claimed they had felt no adverse effects from recent publicit) 
on contaminated fish; however, one Long Beach dealer attributed about a 
15% drop in sales to this. Work on abalone conversions continued, with 
about 90 dozen weighed and measured in Santa Barbara this month. 
E. Ecology and Vital Statistics 
We received a sample sea surface temperature listing from Fleet Numerical 
Weather Central through the auspices of the National ~1arine Fisheries 
10Service. The sample covers January and February for the square off 
San Diego. The earliest data is January 1893. Besides sea surface 
temperature, the record includes wind speed and direction. The data can 
be sorted by one mile squares. 
The National Marine Fisheries Service provided a computer read-out for 
upwelling in the area of Blunt's Reef to Point Saint George. Volume of 
upwelled water by month for 27 years can be determined from the read-out. 
Dan Gotshall ordered the data for his studies on crab year class success. 
The National Oceanographic Data Center has requested data from Nansen 
bottle stations in Monterey Bay. Marine Fisheries Statistics has these 
data in storage and will provide a listing to the global data bank. This 
is in reciprocation for the enormous amount of data provided Marine 
Fisheries Statistics in the past. We have been invited to order additional 
data bank products from NODC. 
The Federal Water Quality Administration provided data from all domestic 
effluents in Mendocino, Los Angeles, Orange and San Diego counties. 
These data were ordered for Dick Moore. Casual inspection of the report 
indicates the domestic effluent data bank must be in the first stages of 
construction since information appears scanty. 
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14. HISCELLANEOUS 
A. Meetings, Talks and Visitors 
January 5 -Wild and Wilson met with Dr. Victor Morejohn of 
Hoss Landing Harine Laboratories to finalize 
development of a standardized format for dealing 
with dead sea otter recoveries: Moss Landing 
Barine Laboratories. 
January 7 -Gates, Baxter, Frey, attended CalCOFI }1eeting, 
La Jolla. 
January 7 -Swartzell attended a meeting of San Francisco 
Bay Conservation and Development Commission 
in San Francisco dealing with bay filling. 
January 8 -Gates, Strachan, Gotshall, Kanean met with 
Lachlan Brown Competitive Chairman G.L.A.C.D. 
to discuss spearfishing contests, Long Beach. 
January 8 -Orcutt and Swartzell attended a meeting in San 
Francisco with Corps of Engineers, EPA, FWQA, 
and other Fish and Game representatives on 
predredging plans and spoil disposal procedures 
for San Francisco Bay area. 
January 11 -Wild and Wilson met Stan Elems, Director of 
the Museum of Natural History, Modest Junior 
College, to discuss the possible use of a sea 
otter carcass for anatomical studies: Monterey. 
January 12 -Gates held ~mR staff meeting, Long Beach. 
January 13-14 -Gates attended Regional Henager/Headquarters 
staff meeting, Sacramento. 
January 15 -Gates, Cloyd, Fullerton, Baxter, and Frey attended 
CASCO meeting, Long Beach. 
January 15 -Swartzell attended an Arn~ Corps of Engineers public 
meeting in Pacifica dealing with beach erosion. 
January 19 -Gregory gave talk on Department to a group of Cub 
Scouts at Menlo Park. 
January 19 -Orcutt and Dahlstrom attended the Fish and Game 
Commission Meeting, Eureka to discuss shellfish 
allotment matters. 
January 20 -Gates, Frey, Gotshall, Clemens, met with Shomura 
(N}WS) regarding sampling of mercury in tuna. 
January 21 -Swartzell met with Lollock of ESB, Forester and 
Ladd of Region 3 and personnel of San Francisco 
Bay Regional Water Quality Control Board, EPA and 
Coast Guard at San Francisco regarding coordinating 
oil spill investigations. 
January 26 
January 26 
January 26 
January 27 
B. Personnel 
January 1 
January 8 
January 11 
January 15 
January 29 
(h.-A. [/J..Z::-
/1 ...." (/ 
Doyle E. Gates 
Regional Manager 
HRR-LB/220 
2-2-71/cg 
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-Gates, Greenhood, Gotshall, mer with Dave Farris 
and Glenn Flittner (San Diego State College) 
to discuss abalone Sea Grant proposal. 
-Gates met with Hr. Bargman and Hr. Garber (City 
of Los Angeles-Dept. Public Works) to discuss 
trawling in Santa Monica Bay. 
-Orcutt an.d Swartzell met at Henlo Park with Jack 
Hiekle of Dept. of Parks and Recreation, Rugg 
and Forester of Region 3, T. C. Wu of California 
Regional Water Quality Control Board - San Fran-
cisco Bay Region, Lollock of ESB, and William C. 
Johnson of Environmental Protection Agency about 
a coordinated survey of ocean coastal oil damage. 
-Gates met with Mr. Gottschalk, Hr. Schaeffer, 
G. V. Howard and ~fFS personnel to discuss State 
and Federal relationships.  
-Phillip G. Swartzell, Asst. Mar. BioI., Pelagic 
Fish, Long Beach promoted to Assoc. Mar. BioI., 
Special Projects, Eenlo Park. 
-Wayne E. Klein, Lt. Fish and Game Patrol Boat, 
Morro Bay, promoted to Fish and Game Patrol Capt. 
Region 1. 
-Herbert W. Frey, Assoc. Mar. BioI., Marine Fisheries 
Statistics, promoted to Sr. liar. BioI., Pelagic 
Fish, Long Beach. 
-Paula A. Neff, Steno II, Larine Fisheries Statist~c;~ 
Long Beach appointed perm. 
-Gertrude M. Cutler, Senior Account Clerk, Pelagic 
Fish, Long Beach, retired. 
---
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WILDLIFE PROTECTION BRANCH MONTHLY REPORT FORM 
Region__..:;.;H=RR:...----
Fill-In Section Report for Month of January 1971 
A. Reserve Warden Activities 
1.  Number of patrols made by reserve wardens 
2.  Hours ....lOrked 100 
3. Arrests or citations issued by reserve wardens 
(Hardens not present) 
-0-
4. Arrest Assists or Citations Issued by Reserve 
Hardens (Wardens present) -.14
5. Personal vehicle miles traveled on patrol. 
6. Personal vehicle miles traveled to and from assignment 
B. Hunter Safety Training Program 
1. Time spent on hunter safety training 4 
2.  Hunter safety instructors contacted 2 
3. Hunter safety training classes attended 1 
4. Hunter safety instructor classes attended 
C. Deer Accidentally Killed 
1. Road kills by motor vehicles 
2. Kills from other causes (railroads, canals, dogs, etc.) 
D. Arrest Report 
Number of persons arrested as compared to same periods last year: 
193 152 
Current Month Same Month Last Year 
193 ] 52 
Total Arrests This Year Total Same Period Last Year 
Remarks - (To explain any marked changes in above totals) 
\iLP (Rev. 4/69) 
• • • 
•• 
-----
I 
VTildlife Protection Branch Monthly Report - Page 2 
Fines paid.' 
$6,416.00 
Current month 
$6,416.00 
---:-:-~~--To;-tal fines this year 
Remarks (To explain any marked changes
• 
Jail days served 
Jail days Guspended 
Cases dismissed 
Hunting no license • 
\-.laterfowl. .- • ••.• 
Deer • • ~ . . . . . 
Pheasant· • • • • • • 
Loaded gun in car. • 
Public shooting are-a 
Trespass (2016-18) .' 
Resident 'small game.• 
Doves. . . • . • 
.._---
. . . 
•.' • 
trespass. _ 
, _ 
• . .. • • . .
---'---Pigeons. . . . . . . . . . . •
Bear • . . • . • • • •# • • • 
Baited pond shooting • • • • •-----
Protected nongame birds and -~--
fully protected birds 
Litter .(5652).. • • . • -.:.1~_ 
.' 
$3,725.00 
Same month last year 
$3,725.00' 
Total.same period last year .'i I ~, 
in above totals) 
Cases in which all of fine was suspended 
Juvenile cases turned over to juvenile authorities 
or parents contacted 
Hunting licenses revoked by court 
Hunting lie.enses suspended by court 
Angling ~icenses revoked by court 
Angling,licenses suspended; by court 
Si..:mma:ry: Folloy/lng is the numoe:c 01' violu.tioni3 pros,:;c1.ltcd against t:n?C of yiolatio::l 
Angling no license • • • • • • •__6~6__ 
No·Colo. Riv. Use Stamp. 
No inland stamp. • • • •• • 
Trout. . . .' . . . . . . . 
Other inland fish. • '.'  ••
-----Angling more than one rod. 6 
Clams and shellfish. 
Con~ercial abalone 
Commercial lobster 
Commercial' fi sh. 
Oce~~ sportfi~h. • • 
Pollution (5650) • • • •.•.• 
Stream obstruction (5948). 
Suction dredge -( 5653). . 
Niscelianeous. • 
Total. . . 
E. Assistance to Other La'hEnforcement fgencies 
1.  Number of cases filed by Wildlife Protection officers for 
violation of Penal or other code sections 
2. NUL~berof cases filed by Wildlife Protection officers for 
city or county o~ilmnces 
3. Number Qf cases' turned over to federal agencies for filing 
4. Number of cases of assistance to other agencfes resulting in 
filing of charges (not included in l) 2} or 3 above) 
5. Number of cases involvi\lg felony charges 
! i 
3 , 
. f 
3 
9 
• • ! • 108 
• • • • 1~~_ 
•• 2 
• • • • • •__it-:;L.... _ 
• •• ~ •• 7 J:
--':-2:.='-._ '. ,
• . 
• • 
. ; 
. . . . 197
---'-.:...----
it 
) . 
l<1ASTER CODE }MRINE RESOURCES REGION REFERENCE SERIES 
1970 
MRR 
Ref. No. Title Author Date 
70-1 The Marine Environment in the 
Vicinity of the San Onofre Nu-
clear Generating Station. 
John M. Duffy Jan. 1970 
70-2 Observations on the Distribution 
of Abalone and Associated Biota 
Along Baja California Peninsula 
and Cedros Island. 
Earl E. Ebert Jan. 1970 
70-3 Population Studies of Sea Otters 
in California 
Mel Odemar 
Ken Wilson 
& Feb. 1970 
70-4 Preliminary Analysis of a vlliite-
Water Condition Observed in Fish 
Harbor-Los Angeles Yacht Club 
Basin Area, Los Angeles Harbor; 
November, 1969 through January 
1970. 
Alec. R. Strachan Feb. 1970 
70-5 Results of Sea Otter Capturing, 
Tagging, and Transplanting Opera-
tions by the California Depart-
ment of Fish and Game. 
Melvin W. Odemar 
& 
Kenneth C. Wilson 
Feb. 1970 
70-6 Population Growth of the Sea 
Otter in California; results 
of aerial censuses and behavioral 
studies. 
Richard S. Peterson 
& 
Melvin W. Odemar 
Feb. 1970 
70-7 Greater Los Angeles Council of 
Divers Spearfishing Meet, Leo 
Carrillo State Park, Los Angeles 
County. 
John M. Duffy 
& 
Robert A. Hardy 
Feb. 1970 
70-8 Ocean Shrimp Report 1969 Season Nancy E. Nelson & 
Daniel W. Gotshall 
Mar. 9, 1970 
70-9 Greater Los Angeles Council of 
Divers Spearfishing Meet, Divers 
Cove, Laguna Beach, California. 
John M. Duffy Mar. 22, 1970 
70-10 The Marine Environment in Upper 
Newport and Sunset Bays, Orange 
County, California. 
Robert A. Hardy Aug. 1970 
70-11 Age composition sardine landings 
on the Pacific coast of the United 
States and Mexico in 1965 and 1966. 
Clarkson Blunt, Jr. 
& 
Makota Kimura (NMFS) 
March, 1970 
MRR 
Ref. No. 
70-12 
70-13 
70-14 
70-15 
70-16 
70-17 
70-18 
Title 
Greater Los Angeles Council  
of Divers Spearfishing Meet,  
Leo Carrillo State Park, 
Los Angeles County, April 19, 
1970. 
Some aspects of fish deformities.  
Greater Los Angeles Council of 
Divers Spearfishing l1eet, Para-
dise Cove, California.  
Some pesticides of larva of the 
market crab Cancer magister.  
and the red crab Cancer productus 
and a bioassay of industrial waste 
with crab larva. 
Age, Length Composition, and Catch 
Localities of Sardine Landings 
on the Pacific Coast of the U.S. 
and Mexico in 1964-65. 
Califor~ia shellfish importation 
planting report, 1969-70 season. 
Expected Grunion Runs 
Author Date 
Robert A. Hardy Apr. 1970 
& 
Gordon L. Richardson 
Charles H. Turner Apr. 1970 
Jack A. Ames Apr. 24, 1970 
John H. Duffy 
Robert A. Hardy 
Richard L. Poole June 1970 
& 
Hel Hillis 
Makota Kimura and June, 1970 
Clarkson Blunt, Jr. 
Walter A. Dahlstrom Aug. 1970 
John G. Carlisle, Jr. July, 1970 
APPENDIX I 
MARINE RESOURCES REGION 
ANNUAL REPORT 1970 
';; ., .- .-PELAGIC FISH PROGRAH 
Anchovy Reduction Fishery 
The fifth anchovy reduction season closed ~~y 15, 1970 with 83,473 tons of a 
140,000 ton quota landed. Monterey area landings were only 2020 tons while 
southern California plants processed 81,453 tons. Fishennenat Honterey re-
ceived $20.50 per ton for their catch while the price in southern California 
was $20.00 per ton. Domestic fish meal prices remained generally high during 
the season, providing considerable incentive to the fleet and processors. 
During the 1969-1970 season, the fishery, d8spite the record southern California 
catch, was not without its problems. Early in January 1970, when it seemed 
apparent that the southern quota would be reached, the Fish and "Game Commission, 
at the request of the reduction industry granted an augmentation of 65,000 tons 
in the southern area. However, on March 20, 1970, at the request of the sport 
fishing and live bait industries, the Fish and Game Commission closed the 
southern area within 12 miles of shore. This action, in effect, completely 
shut down the fishery. Early in May the Fish and Game Commission, again at the 
request of the reduction industry, 'modified the regulations and opened a portion 
of the southern area to within six miles of shore. A resurgence of the fishery 
followed this decision and the fleet had generally good success up to the May 15 
closure. 
Early in August of 1970, the Fish and Game Commission authorized a sixth reduc-
tion season, granting a 100,000 ton quota in the southern area and 10,000 tons 
in the north; the northern season to start August 1, 1970, the southern, September 
15, 1970. Fishermen in both areas will be required to observe a total closure 
during the month of February 1971. Closed areas remained the same in the north, 
but significant changes were made in the south. The entire cdast from Point 
Conception to the United States-Hexico border was closed inside three miles. 
In addition, a six mile closure was imposed in the area off San Pedro Bay and 
from the international border to Oceanside, and a four mile closure went" into 
effect in the general vicinity of Port Hueneme. 
A price agreement of $23 per ton was reached in both areas and the first fish 
was landed on August 5, 1970 at Honterey and September 21, 1970 at San Pedro. 
By year's end, only 550 tons had been landed at Monterey but southern California 
fishermen experienced generally excellent fishing and 28 of the 34 boats having 
anchovy permits landed 58,527 tons. Total anchovy landings for calendar 1970 
were approximately 95,000 tons. 
Anchovy Research 
Catch sampling for age, length and related data was continued. Summaries and 
preliminary analysis of age data were completed for all years through the 1969-
1970 season. Because of a much larger fishery (and subsequently the need for 
more sampling) and loss of key personnel, we have "nbt:been able to:keep up with 
initial data processing, principally otolith reading, at the same level as pre-
vious years. 
The logbook, catch-effort program is""continuing and Summaries of all years 
through the 1969-1970 season were completed~ 
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During 1970, .~ecovel:'Y~f ancho~ ,tags from the 418,762 fish tagged and released 
from March 'lQ66 to Aug~st 1969 continued • Of the 150 tags recovered in 1970, 
'48 demonstraied long ,r~nge movement,; eight from San ,Francisco Bay to Honterey; 
three £rpmSanFranciS'co Bay 't'l:)sp'U.thernCalifornia; 14 from Horro Bay to southern 
Califo:rda~;'and 23 from Ensenadato southern California. 
Hackerel-Sardine Fishery 
Pacific sardine catches reached the maximum allowable of 250 tons on September 16, 
1970 when tqedead bait fishery was closed. 
Scattered c~~ches (almost all mixed with jack mackerel) of Pacific mackerel 
totalled 301"tons for the year. 
t • 
There was agopd demanq for jack mackerel for use as pet food throughout the 
year. Sometim~ during the summer, the industry apparently resplved the problem 
of high DDT~~aidues and again packed jack mackerel for human consumption. By 
mid-December ~ ,'flPproxima:t;el,y '23,000 tons had been landed. The catch was less 
than those ~..1968 and ,1969 but greater than 1966 ~~d 1967. 
, " 
Squid 
By mid-December, squid landings (9.,520 tons) were somewhat below those for the 
years of 1968 and 1969, this lower catch was the result of a partial "failure" 
in the historically productive areas of Nonterey Bay. As a result of this 
"failure", Pelagic Fish personnel at Honterey spent considerable time on squid 
life history research and attempts to more clearly delineate the time and areal 
extent of sq~id spawning in Monterey Bay. 
Herring 1" 
In addition ~io accelerated work on squid, our central California personnel spent 
considerable ,time in trying to establish the magnitude of suitable herring 
spawning sub~trate -in Tomales and San Francisco Bays. 
Live Bait 
Live bait f;l.shing was difficult early in the year as anchovies could seldom be 
found in the. traditional live bait fishing areas such as Los Angeles-Long Beach 
Harbor. Th~$situation improved dramatically in ~lay and fishing was generally 
excellentthr.()>,ughout the balance of the year. It is noteworthy that tfiroughout 
the summer aitd' fall sport fishing season, bait haulers in the San Diego-Oceanside 
area were abi~,to meet ,~ommitments from local waters and did not have to depend 
on fish fram::ios Angeles-Long Beach Harbor. This year's reported live bait catch 
exceeded tha~; of 1969. 
FISHERIES RESOURCES SEA SURVEYS (Bartlett M63R) 
Sea Survey 
Eight cruises totaling 155 days at sea were conducted during 1970. Half were 
routine acoustic transect surveys of southern California and the Pacific side 
of Baja Califiornia, Hexico. The remainder were devoted to a variety of studies 
which includ~d: offshore jack mackerel and saury distribution, assessing sardine 
and Pacific mackerel recruitment, anchovy schooling behavior, and resurvey of 
the pelagic fishes in the Santa Barbara oil leak area. 
- 3 -
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Anextensi've ac.oustic sur~vey of central and southerIl Baja Califo~r-nia during the 
spring spawning season found the ancho'vy population considerably smaller than 
that of northern Baja California and southern Californiae Previous surveys dur-
ing other seasons also agreed with these findings 0 
Anchovy surveys of southern California and northern Baja California were con-
ducted in winter, spring and autumnl) The wi.nter survey found the bulk of the 
population offshore and southward. Commercial availability 'was rated poor. Dur-
Lng spring, anchovies were widely distributed with good commercial concentrations 
located in San Pedro Channel. Very poor commercial availabi.lity was indicated 
during summer by aerial scouting and by a purse seiner fishing anchovies under 
special permit. The population was highly scattered in small schools offshore 
except in the Santa Barbara-Ventura area where dense concentrations were found 
within two nli.les of sllore in s11allow water. -Large commercial COIlcentrations 
appeared suddeilly in early Septelnber and persisted through.otLt the fall... A sur-
vey in October found anchovies concentrated mostly within 15 miles of shore. 
Very large extensive concentrations were found both in northern Baja California 
and southern California. 
Exploratory cruises for sauries and large adult jack mackerel were conducted 
during August and November off central and soutllern California. Tl1ese surveys 
extended from one to 120 miles offshore. No fish of either species were found 
on the first cruise and only sauries on the second. Commercial quantities of 
large sauries (8-11 inches f.l.) were located in Monterey Bay near Santa Cruz. 
Numerous schools of smaller fish were detected in Santa Cruz Basin. 
Intense acoustic monitoring of an extremely heavy anchovy concentration indicated 
a rather large disparity between echo sounder and sonar results. A dispropor-
tionately higher number of schools was detected by echo sounder when the search 
beam width of each instrument was considered. During this work a schooling 
behavior was discovered that could possibly be utilized by sonar-equipped purse 
seiners to fish anchovies during daytime in the fall. Acoustic search operation~ 
in conjunction with the anchovy fishing fleet indicated commercial fishermen do 
not necessarily fish the greatest concentrations but are limited to areas of 
favorable schooling behavior. 
An acoustic resurvey of the Santa Barbara oil leak one year after occurrence 
could find no measureable effects on pelagic fishes of the area. 
Data reports of sea survey cruises for 1968 and 1969 were compiled and are xeady 
for publication. ~1ost data from 1970 ha.s been compiled. The published report 
for this year should be ready in early 1971. 
A new scientific echo sounder was installed aboard the R/V ALASKA in December. 
It replaces a model designed in 1948, and represents a vast improvement in our 
acoustic equipment. Quantitative measurement of fish school target strengths 
plus many other desireable features of this instrument will greatly improve 
acoustic surveys. 
Cruise Reports - 1970 
Lea, R. N. 1970. Cruise Report 70-A-l, Calif. Dept. Fish and Game, Mar. Res. 
Region, 4 p. 
1970. Cruise Report 70-A-4, Calif. Dept. Fish and Game, Mar II Res. 
Region, 4 p. 
1970. Cruise Report 70-A-7, Calif~ Dept. Fish and Ga'me, ~lar ~ Res .. 
--Reg., 4 p. 
I 
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Hais, K. F. 1970. Cruise Report 70-A-3, Calif. Dept. Fish and Game, Har. 
Res. Reg., 4 p. 
1970. Cruise Report 70-A-5, Calif. Dept. Fish and Game, ~lar. Res. 
Reg., 2 p. 
Spratt, J. D. 1970. Cruise Report 70-A-2, Calif. Dept. Fish and Game, ~lar. 
Res. Reg., 2 p. 
Yost, W. F. 1970. Cruise Report 70-A-6, Calif. Dept. Fish and Game, ~lar. Res. 
Reg., 2 p. 
1970. Cruise Report 70-A-8, Calif. Dept. Fish and Game, ~lar. Res. 
Reg., 4 p. 
Sea Survey - Data Analysis 
Fifteen thousand jack mackerel and 7,000 Pacific mackerel otoliths were read 
during the calencar year. A great deal of time was spent in the collection of 
data, and the writing and editing of articles. Several articles were published 
in the ~1RR Reference Series. These articles include: 
Blunt, C. E., Jr. and Nakoto Kimura. 1970. Age, length composition, and catch 
localities of sardine landings on the Pacific coast of the United States 
and Mexico in 1965-1966. Calif. Dept. of Fish and Game. ~lRR Reference 
No. 70-11. 14 p. 
Kimura, Hakoto and C. E. Blunt, Jr. 1970. Age, length composition, and catch 
localities of sardine landings on the Pacific coast of the United States 
and Hexico in 1964-65. Calif. Dept. of Fish and Game. HRR Reference No. 
70-16. 22 p. 
Several articles were completed, but have not been published. These include: 
1.  Revision of the age composition of the southern California catch of Pacific 
mackerel for the 1958--59 through 1963-64 seasons. 
2.  Age composition of the southern California catch of Pacific mackerel for the 
1964-65 through 1967-68 seasons. 
3.  Age composition of the southern California catch of Pacific mackerel for 
the 1968-69 season. 
4.  The southern California Pacific mackerel fishery and age composition of 
the commercial catch for the 1969-70 season. 
5.  }~jor purse seine gear changes of the San Pedro wetfish fleet from 1952-1970. 
6.  Potential catch of southern California wetfish fleet. 
Considerable time was spent on the Pelagic Fish systems analysis study and data 
inventory. By the year's end this plan had been approved so that we can commence 
immediately with the analysis. We feel the systems analysis will give the De-
partment a number of management options realistically tuned to present day fishery 
problems and budgetary considerations. 
I 
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11ARINE PATROL 
Wildlife Protection Branch 
Aerial surveillance has proved to be very successful during the calendaryearqf 
1970. The use of aircraft has been particularly beneficial in the apprehending 
of commercial fishing vessels operating in areas closed to net fishing as well as 
in detecting violations of our anti-pollution statutes. 
Patrol capabilities were also greatly improved during the year with the delivery 
to the Department of four new patrol craft. These vessels, three of which are 
40' and one of 65', replaced vessels that were in excess of thirty years of age. 
Besides increasing patrol efficiency, we expect a substantial savings in opera-
ting cost inasmuch as the new vessels are diesel powered rather than gasoline 
powered. Additionally, we were able to reduce the number of operating personnel 
with the subsequent reduction in salary costs. 
Enforcement of the yellowfin tuna regulations were an important time consuming 
activity throughout most of the year. State wardens acting in their capacity as 
Federal officers seized and sold approximately one half million dollars worth of 
yellowfin tuna. 
We are happy to report the fish life has returned to the Los Angeles-Long Beach 
inner harbor complex. This was accomplished after twelve years of pains taking 
anti--pollution work by Marine Patrol personnel. Also in the field of anti-pollu-
tion work, the Chief of Naval Operations has recently extended his congratulations 
and thanks to the Department for the extensive and highly professional report 
submitted to him on the causes of Navy oil spills occurring in the Los Angeles-
Long Beach Harbor area from 1962 through 1969. This report was prepared by 
Marine Patrol personnel. 
A pollution case having far reaching implications was completed during the calen-
dar year of 1970. This case began when marine wardens cited the 10,413 gross ton 
freighter SS BOURNEMOUTH for pollution of State waters by fuel oil. The Captain 
of the Liberian vessel denied the charge and the vessel was seized by U.S. Marshals 
after the Attorney General brought libel proceedings against the ship. In Novem-
ber, 1969 the owners challenged the lien proceedings but the United States Dis-
trict Court held that there was jurisdiction and the lien would stand. The 
vessel was bonded for $10,000 to pay for clean--up costs undertaken by the Department. 
After a court trial on facts in October, 1970 the court found in favor of the 
State. Therefore, the owners must pay for clean-up and court costs. 
SOUTHERN CALIFORNIA }L\NAGEMENT UNIT 
During 1970, fifteen fishermen brought an assortment of odd-ball fishes to 
California State Fisheries Laboratory to be identified. Letters were sent to 
each of the fishermen acknowledging the specimen or specimens he had brought in, 
and giving a few bits of information on the importance of his contribution. 
Several fishes were quite rare, some represented range extensions, others were 
larger than previously recorded, and a few were not important for any reason. 
Among the more interesting (scientifically speaking) were two longnosed eagle 
rays that were only the second and third known individuals, three conger eels 
that were larger than the three or four previously known, a rockcod that had been 
known from only one specimen, several rare priacanthids representing first records 
for the eastern Pacific, and a couple of slender molas that brought to six the 
known records of these oddities from the eastern Pacific Ocean. 
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SPECIAL PROJECTS 
Southern California 
During the 1970 aerial census of sea lions and other pinnipeds 23 t 236 sea lions 
were counted, a number which compares closely with counts made in 1958, 1961 t 
1965, and 1969. 
Two papers have gone to the printers: Food Study of the Pacific Mackerel, 
Trachurus symmetricus, and Sea lion census for 1970, including counts of other 
California pinnipeds. 
Reports on 8 species of fish and pinnipeds were prepared for the legislative 
report (Assembly Bill 564). 
Much of the work of the project evolved around evaluation of Army Corps of En-
gineers Environmental Impact Statements on major projects planned for the length 
of the California coast. 
Northern California 
In 1970 the Marine Resources portion of the fish and wildlife plan for Bolinas 
Lagoon was completed. In }larch a preliminary survey was made of Tomales Bay 
for a future herring egg study and in June the annual sea lion census was com-
pleted. 
Progress continued on the development of I1RR's contriL>ution to the fish and 
wildlife plans for Humboldt Bay, Tomales Bay and Elkhorn Slough. Monitoring 
and maintenance of thermograph equipment on northern California bays and estuaries 
continued and an additional six oceanographic cruises were completed in the 
Gulf of the Farallones. 
Water Quality 
In cooperation with the u.S. Navy, Santa Ana Regional Water Quality Control Board 
and the Signal Oil Company during 1970, we documented pollution damage to a 650 
acre salt marsh at the u.S. Naval Weapons Depot, Seal Beach. Oil field brine 
that had damaged the marsh is now discharged to an area where no deleterious 
effects are detectable. 
INSHORE FISHERIES HABITAT EVALUATION AND HONITORING 
Diving assistance was rendered the DJ-F22R project. We aided them in locating 
and surveying their 60-, 80-, and 100-foot CONES stations off Palos Verdes Point. 
Baseline data are beins gathered at 25 stations along this transect line to in-
crease our understal1.dirLg of subtidal ecology. 
We observed heat treatments Rt several steam electric stations. Fish and inverte-
brates that were ::illeJ in thl.s oreration were recorded and selected fishes were 
brought back to the laboratory for identification and study. 
An inventory and preliuinary p::'an for California marine plant resources was 
written for the legislative report in compliance with Assembly Bill 564. 
Project personnel monitored a Pismo clam transplant made by students from Santa 
Barbara City College from the proposed freeway construction site between }lussel 
Shoals and the Sea Cliff area. Hundreds of Pismos were salvaged by this opera-
tion. The transplant was funded by the California State Highway Department at 
the request of California Fish and Game. 
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We participated in two very successful fish collections offshore from Diablo 
Canyon near Morro Bay, the future site of a P,G.&E. nuclear power p18nL 
At the request of P.G.&E. project personnel participated in a field trip to 
Point Arena and Davenport: the proposed sites for nuclear powered generating 
plants by P.G.&E, 
At the request of the State Health Department, Pismo clams were collected for 
pesticide analysis. Several species of fish were also caught for this purpose. 
During the annual diver workshop, project personnel participated in a survey of 
the marine plants of Tomales Bay. 
We participated in three giant kelp transplants, taking approximately 300 plants 
from Avalon Harbor, Santa Catalina Island to stations offshore from Palos Verdes 
Point. 
We conducted a general environmental survey off Cojo, near Point Conception. 
This is the proposed site of a nuclear powered electric generating plant. By 
this survey. we have gained a knovlledge of the environment on which ,,,e can base 
our reconunendations and which will enable us to conduct studies in the future 
that will be meaningful in this particular pre- and post-constructional area. 
Several manuscripts were prepared for publication during the year. "The marine 
environment offshore of San Elijo Lagoon (a post'-construction submarine outfall 
area) and the San Dieguito River mouth (a post-construction submarine outfall 
area" will appear in the MRR Reference Series. "The 1969 Santa Barbara Oil 
Leak (diving surveys)" will be printed in the CalCOFI report. 
Four manuscripts were in completion stages to be included with the upcoming 
Crab Bulletin; these include a food habit study, relative abundance study, 
northern California migration studies, and northern California crab sport-
fishery studies. 
Publications 
Stra.chan, Alec R. 1970. A white sea urchin-acorn barnacle enigma, California 
Fish and Game, 56(2):134-135. 
Strachan, Alec R. 1970. Preliminary analysis of a white-water condition ob-
served in the Fish Harbor-Los Angeles Yacht Club Basin area, Los Angeles 
Harbor: November 1969 through January 1970. California Department of 
Fish and Game, Marine Resources Region Reference No. 70-4, 4 p. 
Gotshall, Daniel W. 1971. Population size, mortality rates , and growth rates 
of northern California ocean shrimp, Pandalus jordani, 1965 through 1968, 
California Fish and Game Fish Bull., 152, in press. 
ENVIRONMENTAL AND BEHAVIORAL STUDIES OF COASTAL SPORT FISHES (DJ-F22R) 
Project biologists made numerous dives during 1970 to assess fish and inverte-
brate populations of various natural and man-made habitats in southern California. 
We conducted surveys at Malibu, }larina del Rey, Hermosa Beach, Redondo Beach and 
Huntington Beach man-made fishing reefs, oil towers "Hazel" and "Hilda" in 
Santa Barbara Channel and Richfield's Rincon Oil Island near Ventura. All of 
these man-made structures are currently supporting moderate to large populations 
of sport fish. 
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We spent considerable time on our CONES (Cooperative Nearshore Environmental 
Survey) transect where we were able to complete summer and fall quarterly sur-
veys. 
We participated in four giant kelp (Macrocysti~ sp,)transplants from Santa 
Catalina Island to Palos Verdes. The first transplant involved only eight 
plants but the three succeeding operations moved more than 300 plants to the 
mainland coast. Hopefully this work will be instrumental in reestablishing the 
large kelp beds once present off Palos Verdes. 
Project personnel participated in the final survey stemming from the oil spill 
from Union Oil platform A, a diver-workshop survey of algae at Tomales Bay, a 
reconnaissance survey of the subtidal biota at Government Cove and two fish 
collection surveys at Diablo Cove. We also gave assistance in locating illegal 
fishing gear, and in collecting fish for pesticide analysis. A large part of 
the time spent on many dives during the year was devoted to training new project 
personnel in underwater survey techniques and identification of fish, inverte-
brates and plants. 
Project members gave talks to various clubs and professional groups during the 
year, and represented the Department at a series of spearfishing meets in 
southern California. 
Publications 
Ames, Jack A., Robert A. Hardy and John 11. Duffy. 1970. Greater Los Angeles 
Council of Divers Spearfishing }leet, Paradise Cove, California, April 24, 
1971. California Department of Fish and Game, }larine Resources Region 
Reference No. 70-14, 1 p. (multilithed) 
Duffy, John M., and Robert A. Hardy. 1970. Greater Los Angeles Council of 
Divers Spearfishing 11eet, Leo Carrillo State Park, Los Angeles County. 
February 22, 1970. California Department of Fish and Game, Marine Resources 
Region Reference No. 70-7, 2 p. (multilithed). 
Duffy, John M. 1970. The marine environment in the vicinity of the San Onofre 
Nuclear Generating Station. California Department of Fish and Game, 
Marine Resources Region Reference No. 70-1, 56 p. (multilithed) 
Hardy, Robert A. and Gordon L. Richardson. 1970. Greater Los Angeles Council 
of Divers Spearfishing Meet, Leo Carrillo State Park, Los Angeles County. 
April 19, 1970. California Department of Fish and Game, llarine Resources 
Region Reference No. 70-12, 1 p. (multilithed) 
Hardy, Robert A. 1970. The marine environment in Upper Newport and Sunset 
Bays, Orange County, California. California Department of Fish and Game, 
Marine Resources Region Reference N-. 70-10, 84 p. (multilithed) 
Strachan, Alec R. 1970. A white sea urchin-acorn barnacle enigma. Calif. 
Fish and Game, 56(2):134-135. 
Turner, Charles H., Earl E. Ebert and Robert R. Given. }lan-made reef ecology. 
Calif. Dept. Fish and Game, Fish Bull., (146):1-221. 
I 
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MARINE FISHERIES STATISTICS 
Preliminary calculations (based on January through August statistics) indicate 
that California's commercial fish landings and imports will amount to 746 million 
pounds, valued at nearly 95 million dollars in 1970, compared to 672 million 
pounds, valued at 85 million dollars in 1969. 
Marine Fisheries Statistics produced 1,409 tabulated reports in 1970: included 
in this total were 989 monthly reports, 281 annual reports summarizing landings 
and 139 special reports summarizing biological data or ans~lering special re-
quests, 70 tables were prepared by hand. We used about 1.J mi.llion punch cards 
processing the various reports. 
Marine Fisheries Statistics secured a field man the last half of the year. Among 
other duties, he investigated the bait industry, particularly the sea mussel 
(~til~~ califor?ianus)harvest. Currently he is investigating average abalone 
weight for tax and reporting purposes. 
This year 11arine Fisheries Statistics took the initiative to assemble oceano-
graphic data for Department research projects. The chief source are data banks, 
which store information on a global scale such as the National Oceanographic Data 
Center or the Fleet Numerical Weather Center. We draw from global banks local 
California information only (shore to 100 miles at sea, 11exico to Oregon). Even 
so, the amount of data for California waters is formidable. For example, one 
category of NODC data for California waters requires 150,000 punch cards (all 
NODC data for Califorpia waters probably requires one-half million cards). 
We will assemble, in one place, from every source, all environmental information 
available. We wish to offer our research projects swift retrieval of those data 
we now believe are especially required for the study of marine fi~hery problems. 
BOTTOMFISH PROGRMI 
California bottomfish landings in 1970 of approximately 36 million pounds were 
consistent with annual landings of the past 10 years. Dover sole continued as 
the leading species i~ landings. The 1970 Dover sole catch was slightly below 
the record 1969 catch of 13 million pounds. Landings of other important bottom-
fish, rockfish, EngliElh sole, petrale sole, rex sole, sablefish and lingcod 
remained at levels la~ded in recent years. 
Landings at 13 ports hetween Port Hueneme and Crescent City were closely monitored 
during 1970. Logbook and landing receipt data for all trawl catches were pro-
cessed for final compilation by the Biostatistical Section. Landings of Dover, 
English and petrale sole were sampled at major ports to provide information for 
stock assessments. The species composition of non-foodfish landings was also 
determined. 
Field activities in 1970 included two cruises aboard the N. B. SCOFIELL and 11 
cruises aboard the R. V. NAUTILUS. 
The N. B. SCOFIELD was used for Dover sole studies in northern California and 
for rockfish and sablefish studies in southern and central California. The R. V. 
NAUTILUS was used for ecological and distributional studies of bottomfish in 
}lonterey Bay and for studies of age and growth and other biological features of 
flatfish off San Francisco. The results of the distributional studies of sable-
fish which delineated the depths for optimum catch were of direct benefit to 
fishermen. After observing our sablefish catch from 400-500 fathoms, 110nterey 
longliners began to fish these depths and realized increased catches of larger 
fish than from their usual fishing depths of 150-400 fathoms. 
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Coordination of bottomfish research and management activities of the Pacific 
coast were continued through the Pacific ~Iarine Fisheries Commission and the 
International Trawl Fishery Technical Sub-Committee, 
A comprehensive study plan and a systems analysis study plan for the Bottomfish 
Program was developed in cooperation with the Data Analysis Project of Operation~ 
Research Branch, 
SHELLFISH PROGRAH 
Crab 
Crab landings in the San Francisco area for the 1969-70 season were 1,457,918 
pounds. Although far from a normal 4 to 5 million pound season, these were the 
highest landings since the 1960-61 season when 2,303,604 pounds were landed. 
Opening day interviewing with the fishermen in the San Francisco area yielded 
data in regard to the status of the harvestable segment of the resource. Based 
on these data the landing prediction for the 1970-71 season was approximately 
800,000 pounds. Landings for the first two months of the season are approximately 
405,000 pounds. 
Sampling at sea was accomplished during the first two months of the 1970-71 
season to determine the sizes and sexes of the resource caught by the fishermen. 
The 1969-70 season set a record for landings in northern California, with 
approximately 14 million pounds being landed at ports between Fort Bragg and 
Crescent City. Thi.s was in spite of the fact that no gear was set until January 1, 
due to poor condition of the crabs in December. Dockside price remained at 25 
cents per pound throughout the season. During January and February there were 
over 200 vessels in the fishery, with an estimated 40 to 50 thousand crab traps 
in the water. 
Catch and effort data were obtained through interviews with fishermen at Crescent 
City and Eureka throughout the season. In addition, weekly length-weight measure-
ments were taken on a sample of crabs at both ports. 
Very few legal or sub-legal males were caught on the three crab depth distribu-
tion cruises made by the N. B. SCOFIELD in March, June and November. The lou 
numbers in Harch and June were probably a reflection of the intensive 1969 
fishery, while the small catch in November indicates a relatively poor season 
for 1971. Host of the crabs caught were inside 50 fathoms, in contrast to 1969 
when good numbers were found out to 100 fathoms. Since the tagging program is 
patterned for deeper water crabs, very few tags were released. The 1970 year 
class appears to be fairly strong. 
Shrimp 
Ocean shrimp were sampled in Area A (Crescent City-Eureka), Area B-2 (Bodega Bay) 
and Area C (Avila) to determine length, weight, sex and year class composition. 
Ocean shrimp catch and catch per unit effort data were compiled and distributed 
to Operations Research Branch personnel at Long Beach. This data will be used 
in the shrimp population model to determine the quota in Area A for the 1971 
season. 
Spot prawn landings at Monterey and bay shrimp in San Francisco Bay were sampled. 
Size, sex, weight and year class composition was determined from the samples. 
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Ocean shrimp fishermen landed a record 4,052,804 pounds in 1970. Included in 
this total are 77,925 pounds which \~ere caught off Oregon and landed in California. 
Area A fishermen caught 3,609,725 pounds in California waters. An additional 
168,025 pounds were caught in CalifJrnia. awl L:nd.ed in Brookings, Oregon. Bodega 
, Bay fishermen landed 298,869 pounds and Area C fishermen landed 66,285 - the 
. highest landings since 1960. 
In Area A two year old shrimp (1968 year class) dominated the catches throughout 
the season, accounting for approximately 75 percent by number and 80 percent by 
weight of the landings. Average count per pound was 113 for the season. 
Contents of Area A hake stomachs examined from May through October indicated that 
the incoming 1970 year class is relatively strong. These shrimp, as one year 
olds, are expected to dominate the catches during the 1971 season. 
Oysters 
Final figures are yet unavailable but 1970 giant Pacific oyster production is 
expected to exceed 1,000,000 pounds or 120,000 gallons of meats. In 1969 slightly 
over 696,093 pounds of meat equivalent to 81,311 gallons were harvested. 
A total of 3,184 standard cases of Pacific seed oysters from Japan was inspected 
for pests. Shipments from '1ashington State. equivalent to 737 bushels of adult 
Pacific oysters and 575 standard cases of Pacific seed oysters were also in-
spected. One truckload of adult Eastern oysters totaling 550 bushels was in-
spected for pests at Greenport, New York and another truckload representing 515 
bushels was inspected upon arrival at Tomal.es Bay Oyster Company. These in-
spections are a continued effort on part of the Shellfish Program personnel to 
keep serious exotic shellfish predators out of California bays and estuaries. 
Clams 
The Humboldt County Public Health Department posted vmrnings against clam digging 
in South Bay in April, due to excessively high bacr:erial counts found in the 
water over the clam beds and in clams. The high counts \..ere caused by the dis-
charge of untreated sewage effluent f'Com ravi sewage ponds in the bay. C;;10rina-
tion facilities installed by July lowered the bacterial count to the point whe~e
 
the Harnings Here removed in November. 
Publications 
Dahlstrom, W. A. 1970. California shellfish importation and planting report,  
1969-70 season. £.fRR Ref. No. 70-17. 
Nelson, Nancy E., and Daniel W. Gotshall. 1970. Ocean shrimp report 1969 
season. HRR Ref. No. 70-8. 
ABALONE 
The joint Abalone and Diablo Canyon Project moved from Henlo Park to Horro Bay 
in late 1969. A Department office was established by July with a wet lab and 
docking facilities for the research diving boat HOLLUSK. 
Eleven subtidal and five intertidal permanent stations ~"l~re constructed at  
Diablo Canyon to 'establish a baseline inventory of the abalone and their associ-
ates and the bony fish. Surveys were completed during the winter, s~n~er, and 
fall to document seasonal variation in the flora and fallilCl. Two fish collections 
were made within Diablo Cove eluring Hay and September to doC',umenL those fishes 
typical to the area. Department divers occupied 3 stations c::t 10, 20, aad 70 
\ 
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foot depths and collected 75 species during the 2 surveys. 
Several abalone transplants were made from construction sites in the Diablo 
Canyon area. Cal Poly (San Luis Obispo) biology students and commercial divers, 
under the direction of the Department, transplanted 891 red abalone and 6,438 
black abalone. These abalone were transplanted to ~lontana de Oro State Park 
and Sunset Palisades. 
A red abalone population survey by random stratified sampling was conducted in 
the Point Estero region. The 1970 population estimate for red abalone for the 
.75 square mile area was 146,000 compared to 176,000 in August 1967. Commer-
cially legal abalone had decreased from 15.1% to 10.4% of the population. 
Effects of sea otter foraging in the area were noted, red sea urchins were ab-
sent or sparse at all but one station shallower than 50 feet. Red-rock crabs 
were observed at only 5 of 25 stations. 
Studies in abalone ecology continued at Point Estero permanent study site. An 
excellent crop of kelp (Nereocystis) grew this year due to the absence of urchins 
in the clear water that prevailed during the sporophyte development period. 
A joint Sea Grant between Humboldt State College and the Department was initiated 
in late 1970. Research will be directed towards evaluating present and future 
red abalone sport regulations on the northern California coast. Studies will 
be centered on growth, mortality, movement, and ecology. 
SHELLFISH LABORATORY OPERATIONS (Bartlett Project H64R6) 
At long last, and after many disappointments and bitter frustrations, a marine 
culture laboratory was established at the site of the Pacific Hissile Tracking 
Station at Granite Canyon, 9 miles south of Carmel. 
A duel seawater intake system having 10 hp submersible pumps, a 20,000 gallon 
storage tank; and a versatile water system having the capacity to deliver raw, 
filtered, sterilized, and heated seawater was installed. 
All the water systems were operating by November, including a control panel 
which monitors ambient salinity and temperature as well as regulating the heated 
seawater system. 
Considerable work remains in installing specialized equipment, fabrications, 
and outside holding tanks to facilitate and smooth-out our operations, but 
basically we are in business. 
The successful development of the site required and received close liaison, 
planning and engineering expertise from headquarters. 
As of December, abalone, oysters, crabs, and scallops were being held and adapt-
ing very well in the new laboratory. Conditioning of the mollusk species for 
spawning was in progress, and eggs carried by crabs had developed to stages of 
imminent hatching. 
Publications 
Ebert, Earl E. 1970. Observations on the distribution of abalone and associated 
biota along the Baja California Peninsula and Cedros Island. lffiR Ref. No. 70-2. 
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OYSTER DISEASE AND HORTALITY STUDY 
During 1970 populations of Pacific oysters (Crassostrea gigas) in Humboldt Bay, 
Drakes Estero, and Tomales Bay were monitored to determine the chronological 
sequence and magnitude of mortalities among commercial stocks. Losses in Drakes 
Estero were negligible. Losses in Humboldt Bay were nearly 40 percent. Losses 
in Tomales Bay were intermediate between Drakes Estero and Humboldt Bay. In-
clusion cells still persist in oysters from Humboldt Bay. 
Pacific oyster seed from five sources (two from Washington, two from Japan, and 
one from Canada) were monitored for growth and mortality in Humboldt Bay in 
an effort to determine if oysters from one or more of these areas were more suit-
able for cultivation than the stocks presently being used. Analysis indicates 
significant variations in survival between these stocks. There appears to be 
little difference in the growth of the oysters from the five areas. 
Two groups of Pacific oysters which have survived several high mortality years 
in Humboldt Bay have been taken to the Shellfish Culture Laboratory near Granite 
Canyon to be used as spawning stock. The pro~eny will be planted in Humboldt 
Bay to test their survival with that of commercial plantings. It is hoped that 
a disease resistant stock can eventually be developed. 
Samples of oysters imported by a commercial hatchery (Pacific Hariculture, Inc.) 
to be used as spawning stock were examined histologically, and all stocks were 
certified as disease free. Samples of seed oysters are routinely submitted and 
examined for disease prior to shipment tc oyster growers throughout the world. 
During 1970, four manuscripts concerning pathological or parasitological studies 
were published: 
Katkansky, Stanley C., and Ronald W. Warner. 1970. A fibroma in the abdominal 
cavity of a king salmon, Oncorhynchus tshawytscha. Calif. Fish and Game, 
~(l) :60-64. 
Warner, Ronald W., and Stanley C. Katkansky. 1970. An inflammatory lesion in 
an American shad, Alosa sapidissima. J. Fish. Res. Bd. Canada. ~(1):191-193. 
Katkansky, Stanley C., and Ronald W. Warner. 1970. The occurrence of a 
haplosporidan in Tomales Bay, California. J. Invert. Pathol. ~(1):144. 
______., and Ronald W. Warner. 1970. Sporulation of a haplosporidan in a
• 
Pacific oyster (Crassostrea gi.gas) in Humboldt Bay, California. J. Fish. 
Res. Bd. Canada. 27(7):1320-1321. 
SEA OTTER 
• Project personnel provided support for Senator Grunsky's sea otter management 
bill, SB 442 at meetings and a Senate hearing early in the year. Strong oppo-
sition primarily from the "Friends of the Sea Otter" resulted in SB 442 being 
sent back to committee for further study. No action has resulted. 
Aerial census flights in Hay and September 1970 yielded counts of 1,040 and 611 
sea otters respectively. The May count is the highest to date. Poor censusing 
conditions prevailed in September. 
Studies of physiology and movement were initiated in the Honterey area in June. 
Two otters, a male and female, were netted and anesthetized with the assistance 
of Dr. Richard Hubbard, DVM, of SRI's Bio-Sonar Laboratory. Blood samples, 
I 
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microbiological samples, body temperature, and weight and length measurements 
were taken and the animals were tagged and released. 
In July, while continuing physiology and movement studies, an otter drowned 
in the net. Alternate methods of capture have been under study and experimenta-
tion. This phase is continuing. Resumption of physiology and movement studies 
is anticipated in early 1971. 
Additional permanent intertidal transects to assess the effects of sea otter 
foraging were established in new areas including the vicinity of Cambria-Cayucos, 
Molera Point, and Hopkins Marine Station. These will be resurveyed annually 
during minus tides. A Piedras Blancas transect established in 1969 was re-
surveyed in December 1970. 
Reports of sea otters from Moss Landing to A~o Nuevo Islands are increasing. 
Diving surveys to assess the suitability of sea otter habitat and availability 
of forage items from Capitola to Ana Nuevo Islands suggest that a northward 
expansion of the sea otter population could be supported by forage in the area. 
A total of 51 dead sea otters was recovered in 1970. Considerable time was 
spent in recovering and processing these carcasses. Arrangements have been 
made with Dr. Victor ~10rejohn of Moss Landing Marine Laboratories to perform 
necropsies and process pelts and skeletal materials for distribution and study. 
This approach will serve to standardize methods of handling and record keeping 
for maximum utilization of information. 
Project members provided assistance to a Departmental fish collection at Diablo 
Cove and an algal survey of Tomales Bay. 
Project headquarters were transferred from }lenlo Park to Monterey in August, 
greatly facilitating project work. 
Publications 
Odemar, Melvyn. 1970. Population studies of sea otters in California, Pre-
sented at the American Fisheries-Wildlife Societies Meeting in Fresno, 
January 31, 1970, to appear in the Proceedings. 
Wilson, Kenneth C., and Mel Odemar. 1970. Flight Report 70-C-l Sea Otter. 
Calif. Dept. Fish and Game, Mar. Res. Reg., 3 p. 
Wilson, Kenneth C. 1970. Flight Report 70-C-3. Calif. Dept. Fish and Game, 
Mar. Res. Reg., 4 p. 
BIG GA}ffi FISH PROGRAM 
Research in 1970 was focused on albacore, bluefin tuna, Pacific bonito, and the 
billfishes. California barracuda, California yellowtail, and white seabass also 
received attention. The above species are vital to commercial and sport fisher-
men, for these fish are the backbone of a multimillion dollar food and recrea-
tion fishery. 
Albacore 
Several computer programs were written and used to improve efficiency in the 
processing of albacore age and growth data. We now know that the California 
albacore migration in 1970 was comprised primarily of 2 to 4 year old fish; 
11% were age I, 30% age II, and 59% were III and IV year old albacore. By 
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comparison~ during 1969 the migration included ~,5% age I~ 46% age Il~ and 
about 54% were III and IV year old albacore. Fishermen depend heavily on only 
two age groups of albacoreo 
Anglers aboard partyboats enjoyed excellent sportfishing in 1970. They reeled-in 
more than 100~000 albacore, This is above the long term average for the sporting 
season, and twice as many as the sports caught last yearo 
The commercial fishery began again in July this year, about a month late, but 
close to 54 million pounds were landed in the easternNorth Pacific--about 11 
million pounds above the 25-year average. Albacore ianded in California should 
exceed 24 million pounds; this is substantially above last year, but about 7 
million pounds below the long term average. Year 1970 marks the 5th consecutive 
season during which the combined landings of albacore in Oregon and Washington 
have surpassed California. However~ a greater portion of the fishing took place 
off California this year. 
Bluefin Tuna 
Several hundred eye lenses were collected last season and stored frozen. This 
year the lens proteins were extracted and processed by electrophoresis for use 
in a study of the bluefin population structure. The results will be analyzed 
by Dr. Albert C. Smith. 
Age and growth studies indicate that the bluefin tuna migration in 1970 was 
comprised primarily of 1 to 3 year old fish; 27% were age I, 62% age II, and 
11% were III year old bluefin. By comparison, during 1969 the migration included 
46% age I, 45% age II, and 7% were III year old bluefin. Fishermen depend 
heavily on only two age groups of bluefin 
A 25-30 pound bluefin, tagged and released off Cape Colnett, Baja California in 
1968, was recovered over 2 years later and 100 miles from the release area. 
Anglers aboard partyboats caught about 500 bluefin tuna; this is below average 
for the past five years. 
The commercial fishery began again during the latter part of June this year, 
about a month or so late, and close to 4,000 tons were landed in California. This 
is the fourth consecutive season during which the catch fell 25% or more below 
the 11~000 ton average for the past dozen years. The major fishery took place 
off Baja California, west and northwest of Uncle Sam Bank. 
Pacific Bonito 
Based on studies conducted last year~ a plan was developed for routine sampling 
of the bonito catch this season. Preliminary results show that the 1970 commer-
cial catch consisted of about 10% age I fish, 25% age II, 50% age III, and 15% 
were age IV and older bonito. 
Over 2,000 bonito were marked and released~ with Floy dart tags, between San 
Cristobal Bay, Baja California and Rincon California. The recovery rate has 
been about 3%--12% of the bonito were double tagged to test for possible tag 
shedding. 
Samples of bonito eye lenses were obtained from Baja California and southern 
California. The lens proteins will be used in biochemical research, to study 
the bonito population structure. A new technique was developed this season for 
mass producing lens protein patterns. It is now being thoroughly tested. 
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Partybcat angling for bonito fell far short of last year, reaching about 700,000 
fish, or about 45% of 1969's catch. This is well below the annual average of 
1,500,000 bonito caught in the last five years. During 1970, commercial land-
ings of bonito were slightly more than 3,000 tons. This is less than last year 
and below the five year average of over 5,000 tons. Again this year the fishery 
was primarily off southern California where small local seiners accounted for 
90% of the landings--high-sea seiners landed the remainder. 
Billfish 
Plans were formulated for monitoring the billfish fisheries. Initially we hope 
to obtain catch location and catch per effort data at the San Diego and San Pedro 
fish markets and at the Long Beach Harina and the SaL Diego Harlin Club. 
The first recapture of one of our tagged sailfish was recorded this year. The 
fish, a 111 pounder, was released from a cooperative vessel near outer Gorda 
Bank, Baja California on January 10, 1970. It was recovered in the same area 79 
days later. A small group of sport and commercial fishermen indicated an interest 
in helping us determine the migratory habits of swordfish through tagging. A 
few tags and experimental applicators were distributed, and used in the field 
last summer. Several swordfish were tagged but no recoveries have been reported 
to date. 
The sport catch of striped marlin was far below average this Y0ar. Only 300 
to 400 fish were weighed on official club scales. Many fish were seen, but re-
latively few took the lures. About 12 broadbill were landed by anglers this 
year. Of these, 7 were caught by the same person. The largest fish weighed 
503 pounds. 
The commercial broadbill landings, again this year, were well above average. Al-
though they will not reach last year's 500 tons, 1970 landin:sE: should come within 
80% of that figure. 
Yellowtail 
Seventeen tagged yellowtail were released off of Baja California this year. One 
tag was recovered by a sport fisherman from a yellowtail that had been at liberty 
21 days. It was recaptured near the area of release. 
}1ARINE TECHNICAL INFORMATION CENTER 
The move to new quarters constituted the major achievement of the Marine Technical 
Information Center in 1970. Planning the move involved not only the arrangement 
of the library space for maximum utilization and expansion as well as the most 
attractive use of the area for reference and reading, but it also included the 
transfer, storage and display of all Departmental publications intended for 
dissemination of Fish and Game information in the State, especially those concern-
ing marine resources. In all, some 200,000 library publications were moved and 
made readily accessible to staff and public; and, around 400,000 pieces of De-
partmental material were moved, stored and arranged for easy handling and distri-
bution. The new library is inviting. Use of this valuable collection is in-
creasing steadily by Departmental personnel and others. 
SPORTFISH PROGRAM 
Partyboat Fishery 
Based upon a preliminary tally of 40,000 partyboat logs, 1970 can boast of two 
records. Approximately 873,000 anglers, a new high, landed 2.6 million rockfish, 
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a new record by a half-million fish, On the average, each partyboat angler 
landed 6,4 as compared to 7.1 fish per angler in 1969. 
A study of kelp bass from Santa Catalina Island failed to support the 0plnlon 
of fishermen that stunting had taken place among the island bass. The growth 
rate was identical to that found 15 years a.go. 
More than a hundred tagged sand bass were recovered from 1968 and 1969 releases. 
Additional southern California releases of this species are not anticipated, 
as sufficient growth and migration data are at hand. Approximately 750 sand bass 
were tagged off central Baja California, in an attempt to determine whether or 
not Mexican bass enter the California fishery. 
Two of six juvenile giant sea bass tagged and released in Newport Harbor were 
recovered. A 19-inch bass moved 54 miles south in 106 days, a 16-·inch bass was 
recaptured in the harbor four weeks after release. 
CENTRAL CALIFORNIA MARINE SPORTFISH SURVEY (DJ F25R2) 
Partyboat and skiff catches were surveyed from Santa Cruz to Norro Bay. 
Species composition, effort, total catch, and length of lingcod and blue rock-
fish were determined at each port. 
The reef ecology survey and studies on the effect of kelp canopy removal on 
fish populations were concluded in December, 1970. Six experimental kelp cuttings 
have been made in a kelp bed off Pacific Grove. Growth rates of kelp stipes 
were recorded and estimates of fish abundance and distribution in cut and uncut 
areas were made. 
Over 850 fish were captured alive in the study area for tagging experiments.  
Of these around 250 were previously tagged. Growth rates and seasonal movements 
of several species were determined from tag returns.  
Lingcod life history studies are nearing completion. Aging studies and food 
analysis studies are routinely under way, and studies to determine movements 
and age at first maturity are being emphasized. 
A report on the species composition of the gill net fishery being pursued adja-
cent to our study area was made. 
Analysis of the 4-year project was started in this fiscal year and will be com-
pleted by mid-1971. 
